ABSTRACT HIV infection in the Islamic Republic of Iran is concentrated primarily among intravenous drug users. This study investigated the knowledge, attitudes and practices towards HIV/AIDS prevention of a random sample of prisoners in 5 prisons in Mazandaran province. Of 1760 individuals aged 18-65 years old completing the questionnaire, the mean age was 30.1 (SD 8.1) years (range 18 to 59 years); 95.8% were male. Respondents had an average to fairly good knowledge about HIV/AIDS, with the percentages answering correctly ranging from 11.9% to 85.9%. However many had the misconception that "HIV/AIDS does not influence Iran" and "I will not be infected with HIV/AIDS under any conditions" and 63.6% agreed that lack of religious and moral commitment could spread AIDS infection. HIV/AIDS prevention efforts are needed for prisoners in Mazandaran province. 
Introduction
Acquired immunodeficiency syndrome (AIDS) caused by the human immunodeficiency virus (HIV) has profoundly changed medical practice, contemporary society and public health initiatives worldwide [1] . Moreover, with no treatment or cure in sight, the disease continues to spread at an alarming rate [2] . Globally it has been estimated that 33 million people are living with HIV and 2 million people died of AIDS-related illnesses in 2007 [3] .
An official report by the Iranian Ministry of Health in 2009 indicated that there were 20 130 HIV-positive individuals and 2097 AIDS cases in the country [4] . Among the individuals with HIV/AIDS, 69.8% acquired the disease through intravenous drug use, 8.5% through sexual infection, 1.2% through blood transfusion, 0.6% as newborns from infected mothers and 19.9% from unknown causes. These numbers, however, are considered inaccurate due to the inadequacy of the registration system and because people with sexually transmitted diseases do not generally attend health centres. According to the information provided by the Iranian Ministry of Health, HIV/ AIDS is considered to be in its beginning phases.
Based on HIV/AIDS distribution models in human society, many epidemiologists believe that prevention of high-risk behaviours, including unsafe sexual activities and intravenous drug use, is critical for the reduction of AIDS-associated morbidity and mortality [5] [6] [7] . Prevention of high-risk behaviours in human society is related to increased knowledge and improved attitudes and beliefs concerning HIV/ AIDS [8] [9] [10] [11] . The World Health Organization (WHO) has advocated an important role for education in spreading knowledge about HIV/AIDS transmission [12] .
The development and implementation of HIV/AIDS prevention programmes has been relatively slow in prisons in the area around the southern coast of the Caspian Sea [13] . As in other countries [14] [15] [16] , inmates may fear that, by expressing an open interest in learning about HIV/AIDS prevention strategies or requesting testing, they are openly admitting to engaging in homosexual activities or using drugs, which may cause others to view them in a negative light [17] [18] [19] . This paper reports on data derived from an investigation of the knowledge, attitudes and practices towards HIV/AIDS prevention among prisoners in Mazandaran province, Islamic Republic of Iran.
Methods

Study design
This was a cross-sectional descriptive study investigating the state of knowledge, attitudes and practices towards HIV/AIDS of Iranian prisoners living in prisons along the southern coast of the Caspian Sea between 2006 and 2008. The study protocol was approved by the ethics review committees of 5 institutions to which the authors are affiliated, and all participants gave written informed consent.
Participants
In view of the lack of previous statistical data on acceptable knowledge about AIDS among prisoners in Mazandaran province, we estimated that 400 subjects were required for each cluster to achieve a suitable sample size. A random sample of 2000 individuals aged between 18 and 65 years old who were incarcerated in 5 prisons in 5 cities in Mazandaran province (Amole, Babol, Behshahr, Ghaemshahr and Sari) were selected and invited to participate in this study. Every prisoner had the same probability of being sampled.
Data collection
Data for the main study was collected by a group of trained interviewers in face-to-face interviews. Prisoners who agreed to participate were given a 4-page self-administered questionnaire. Those who had difficulty in reading the questionnaire were provided with assistance.
Questionnaire
The questionnaire used in this survey was adopted from the knowledge, attitudes, beliefs and practices survey of the WHO HIV/AIDS programme [20] and the previous literature [2, [21] [22] [23] . However, some items related to sexual habits were modified in to suit Iranian culture and norms. The questionnaire consisted of 44 questions in 5 broad sections:
age, sex, marital status, educational level, employment status, self-reported economic status, number of family members, and type of criminal behaviour (8 items).
• Questions about HIV/AIDS-related knowledge covering 4 main topics: general information, diagnosis, risk of HIV/AIDS transmission and treatment (25 items).
• Statements about the individual's attitudes towards HIV/AIDS, covering social and cultural issues (6 items).
• Questions about the individual's participation in practices concerning HIV/AIDS prevention (2 items).
• Questions about the individual's source of information on HIV/ AIDS and information needs (3 items).
The response categories for the section on knowledge were in a yes/ no/I don't know format, and items on attitudes were assessed using a 5-point Likert scale ranging from strongly agree to strongly disagree. Panels of 4 health professionals from 4 institutions (Baqhyatallah University of Medical Sciences, Iranian Institute for Health Sciences Research, Mazandaran University of Medical Sciences and Islamic Azad University) examined and validated the questionnaire. Following approval, the questionnaire was pre-tested on a sample of 75 participants (15 individuals per prison). Alpha coefficients for reliability and internal consistency of the questions were 0.82 and 0.68 for knowledge and attitudes respectively.
Statistical analysis
Descriptive statistics-percentages, mean and standard deviation (SD)-were used to report frequencies. Chisquared analysis was used to test for the associations of knowledge, attitudes and practices with age, sex, educational level, marital status, employment status, total family income level, number of those living at home and type of criminal behaviour.
Results
Respondents' characteristics
Of the 2000 eligible participants, 1760 (88.0%) completed the questionnaire. The characteristics of the respondents are shown in Table 1 
Respondents' knowledge
On most items, respondents had an average to fairly good knowledge about HIV/AIDS, with the percentages answering correctly ranging from 11.9% to 85.9% ( Table 2 ). The great majority knew that AIDS was caused by a virus (81.6%), that HIV/AIDS can be transmitted by sharing a razor blade with an infected person (85.8%) or using a needle previously used by an infected person (85.2%) and that HIV/AIDS can be transmitted from an infected person to his or her partner during sexual intercourse (85.9%). However, over 30% of respondents thought that AIDS was not a contagious disease (34.8%), that urine, X-ray, blood and biochemistry tests were used to check for the HIV virus in the blood (56.9%), that HIV virus can be transmitted through the bite of a mosquito (49.2%) or by using an infected person's belongings, such as clothes, combs, underwear and towels (35.9%).
On 19 of 25 knowledge items, HIV/AIDS related knowledge was significantly associated with age group; the knowledge items (data not shown, but available from the corresponding author).
Respondents' attitudes
The data concerning respondents' attitudes are listed in Table 3 . The majority of respondents had negative attitudes toward HIV/AIDS. There were also a number of misconceptions: 34.2% of the respondents agreed (i.e. answered agree/strongly agree) with the statement "HIV/AIDS does not influence Iran", 40.3% agreed that "I will not be infected with HIV/AIDS under any condition" and 63.6% agreed that "lack of religious and moral commitments could cause HIV/AIDS infection". Overall, there were significant differences for almost all attitude items according to the demographic characteristics of the respondents (data not shown, but available from the corresponding author).
Respondents' practices
Of the respondents, 73.4% (n = 1292) reported that their sexual practices were safe, and based on religious and moral commitments to prevent HIV/AIDS. In addition, 92.7% (n = 1632) would agree to undergo a blood test to check for the HIV virus. Overall, there were significant demographic differences in responses to both practices items, except for marital status and number of family members (data not shown, but available from the corresponding author).
Respondents' source of information and their informational needs
As shown in Table 4 , the majority of the respondents indicated that mass media (radio, television, and newspapers) were their major source of their information about HIV/AIDS (83.4%). Many, however, indicated that they needed more general information about HIV/ AIDS (35.9%), as well as information on prevention (32.6%) and modes of transmission (41.1%).
Discussion
The prevention of HIV infection remains an important task for public health professionals. Understanding the dynamics of HIV infection within a [9, 10] .
A study among prisoners in Lagos, Nigeria, showed that almost all of them had heard of AIDS, although only a few had seen or known a person with AIDS [25] . Although many knew the correct modes of HIV transmission, many indulged in high-risk behaviours. The study concluded that well designed information, education and communication programmes on HIV/AIDS were urgently needed for prisoners in low-income countries to work towards reducing the risk of HIV/AIDS transmission among prison inmates [25] . It has been argued that HIV/AIDS education interventions for male prisoners reduce the rate of high-risk behaviours [26] . Since the level of general education among our Iranian prisoners was only average, health education interventions may help to improve safe practices, especially as many of the respondents had been involved in high-risk behaviours (over a quarter had unsafe sex practices and one-third were imprisoned for drug abuse/addiction).
Most respondents had erroneous attitudes. For example many had the misconception that "HIV/AIDS does not influence Iran" and "I will not be infected with HIV/AIDS under any conditions". Several studies have shown that people with good knowledge about HIV/ AIDS become more tolerant of people with HIV/AIDS [27] . Also 63.6% of the respondent agreed that "lack of religious and moral commitments could cause HIV/AIDS infection". Further investigation of the role of religion in HIV/ AIDS prevention is needed, especially in countries such as Islamic Republic of Iran where religion has an important role in everyday life [22] .
The majority of respondents (83.4%) indicated that their main source of information about HIV/ AIDS was the mass media, especially television, showing that these methods have succeeded in raising AIDS awareness in Islamic Republic of Iran. In contrast, only 4.7% said that their main source of information was their family. A recent study in the Islamic Republic of Iran indicated that many people could not correctly identify the main message of anti-HIV/AIDS campaigns [28] .
Our findings indicate the urgent need for HIV/AIDS prevention efforts for prisoners throughout Mazandaran province to increase their knowledge of HIV/AIDS, and to improve their attitudes and practices concerning this disease.
